Sin.ry To examine the relationship of dietary and serum vitamin A to the risk of cervical dysplasia, a case-control study was conducted in Miyagi, Japan. Cases were 137 women who were found by Papanicolaou test screening and histological examination provided by Miyagi Cancer Society between October 1987 and September 1988 to have cervical dysplasia. Controls were selected from participants of the general health examination provided by the Society and individually matched to cases on age and screening date. The consumption of retinol or carotene-rich foods during the past 7 days was assessed at interview. Information was also collected about other risk factors of cervical dysplasia, such as reproductive histories and sexual behaviour. The mean serum retinol levels were significntly lower among cases compared with controls, although dietary intake levels of retinol and carotene were not different between the two groups. When examined by tertile, the risk of cervical dysplasia was significantly higher among women in the highest tertile of dietary vitamin A level. An inverse association was observed between serum retinol level and risk of cervical dysplasia, although it did not achieve statistical significance.
A protective role of vitamin A (retinoids and carotenoids) in the subsequent development of various type of cancers, particularly those of epithelial origin has been suggested from several lines of evidence (Sporn and Roberts, 1983; Comstock et al., 1992) . Although human papillomavirus (HPV) infection has been established as a central risk factor of cervical cancer, there is much interest in the role of diet in its aetiology (Franco, 1991; Schneider and Shah, 1989) . Studies of the effect of dietary intake of Vitamin A on the risk of cervical cancer or dysplasia, a precursor of cervical cancer, have yielded conflicting results. Some have reported that lower intake levels of dietary retinol or beta-carotene were associated with an elevated risk of cervical cancer or dysplasia (Marshall et al., 1983; Liu et al., 1993; WylieRosett et al., 1984) , whereas others did not (De Vet et al., 1991; Ziegler et al., 1990; La Vecchia et al., 1988) . Findings from serum investigations have also been inconsistent. Bernstein and Harris (1984) suggested that low serum level of retinol may be associated with cervical cancer, whereas the majority of recent studies showed no protective effect of retinol (Harris et al., 1986; Basu et al., 1991; Butterworth et al., 1992; Batieha et al., 1993) .
We found only three studies which assessed both dietary and serum measures of vitamin A. Brock et al. (1988) (Table I) .
Age at first marriage, number of pregnancies, 1-3 births and menopausal status were found to be significantly related to the risk of cervical dysplasia (Table II) . There were no single women among the cases. Frequency of sexual intercourse (Table III) al., 1986; Basu et al., 1991; Batieha et al., 1993; Palan et al., 1988) . Retinoids are essential for maintaining normal epithelium morphology and function. Experimental animal studies have demonstrated that retinoids modulate the cervical epithelium differentiation (Gorodeski et al., 1989; Darwiche et al., 1994) . The simple columnar epithelium in the mouse undergoes squamous metaplasia in response to vitamin A deficiency (Darwiche et al., 1993) . Lower concentration of cellular retinol-binding protein and cellular retinoic acid-binding protein have been detected in human cervical tissues with cervical intraepithelial neoplasia (Romney et al., 1981; Wylie-Rosett et al., 1984) . A beneficial effect of retinoids as chemopreventive agents has been suggested in several clinical trials of cervical neoplasia (Surwit et al., 1982; Lippman et al., 1992; Meyskens et al., 1994) . Our finding does not contradict existing knowledge about the role of retinol in carcinogenesis. A lack of inverse association between serum retinol level and the risk in the previous studies has been suggested to be due to homeostatic regulation of serum retinol level. Stability of serum retinol level have been noted among general population in most of the epidemiological studies (Ito et al., 1991; Hebert et al., 1994; Hallfrisch et al., 1994) .
The observed inverse association might be a metabolic consequence of cervical dysplasia, particularly since this was most marked with severe dysplasia. However, regression of cervical dysplasia, especially mild/moderate dysplasia, is frequently observed in the clinical courses (Montz et al., 1992 Although we could not obtain fasting blood sample, the diet just before the blood collection might not affect serum retinol level because of its stability. In any event, it is unlikely that lower retinol levels in cases reflect a lower dietary intake just before the blood sampling.
The observed associations may be confounded by other variables. We could not collect detailed information on sexual behaviour, such as age at first intercourse and number of sexual partners or HPV infection that are known to be related to cervical cancer or dysplasia. We asked only the frequency of sexual intercourse and found no relationship. However, age at first intercourse and number of sexual partners have not been indicated in previous studies as confounders in the relationship between dietary or serum levels of micronutrients and risk of cervical dysplasia or cancer. We infer that age at first marriage which was significantly associated with the risk in this study may be related to sexual behaviour. Adjustment for this variable did not affect the results. Associations between HPV infection and dietary or serum levels of micronutrient were examined by Liu et al (1993) , Potischman et al (1991) and Basu et al (1991) , and none of them found a relationship. However, recent laboratory data showed that human keratinocytes immortalised by transfection with HPV type 16 DNA were sensitive to growth inhibition by retinoic acid, and mRNA levels for HPV oncogenes were reduced by retinoic acid treatment (Pirisi et al., 1992; Kahn et al., 1993) . Our finding of an inverse association of serum retinol level with cervical dysplasia, suggests that further investigation of the matter would be worthwhile.
